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generating source driven by a driver circuit to generate therapeutic ultrasonic waves, 
an in vivo imaging probe so as to obtain a tissue tomographic image in the vicinity of 
the focus of the therapeutic ultrasonic waves. The imaging probe is used to receive 
echoes of the ultrasonic pulses emitted from therapeutic ultrasonic wave generating 
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adjusted on the basis of a received echo signal. The received echo signal contains 
information about actual intensity of the therapeutic ultrasonic waves within a living 
body, thus improving the safety and reliability of therapy. 
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body, thus improving the safety and reliability of therapy. 
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adjusted on the basis of a received echo signal. The received echo signal contains 
information about actual intensity of the therapeutic ultrasonic waves within a livina 
rw^Z^-J:^^® improving the safety and reliability of therapy. 
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ART-UNIT: 3737 
^^-PR^MftRY- EXAMINER: Casler; Brian L. 

ABSTRACT : 

An ultrasonic therapeutic apparatus consisting of a therapeutic ultrasonic wave 
generating source driven by a driver circuit to generate therapeutic ultrasonic waves, 
an in vivo imaging probe so as to obtain a tissue tomographic image in the vicinity of 
the f ocus of the therapeutic ultrasonic waves. The imaging probe is used to receive 
echoes of the ultrasonic pulses emitted from therapeutic ultrasonic wave generating 
source. The driving conditions for the therapeutic ultrasonic wave generating source is 
adjusted on the basis of a received echo signal. The received echo signal contains 
information about actual intensity of the therapeutic ultrasonic waves within a living 
body, thus improving the safety and reliability of therapy. 
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PRIMARY- EXAMINER: Noland; Tom 



ABSTRACT : 

A magnetic resonance system for both imaging and spectroscopy of a sample of 
non-magnetic material (such as a portion of the human anatomy and the like) at one 
static magnetic field magnitude in excess of 0.7 Tesla (T) , utilizes a superconducting 
magnet having a room- temperature bore of diameter sufficiently large to place therein 
not only the desired sample but also a set of gradient magnetic field-producing coils 
and at least one radio- frequency coil for exciting and/or receiving response signals 
from the sample to be examined. The entire magnetic system has suitably- small temporal 
^^.^.^ ^^^^§.Qd^positional field variations to allow imaging to be accomplished at the resonant 

frequencies of nuclei including .sup.l H, .sup. 13 C, .sup. 19 F, .sup. 23 Na and .sup. 31 
P. The system includes a novel interface subsystem, itself including a novel gradient 
signal switching circuit, for acquiring imaging data in relatively short time 
intervals . 
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PRIMARY- EXAMINER: Noland; Tom 



ABSTRACT : 

A digital interface subsystem, for a magnetic resonance imaging and spectroscopy 
system, has an internal data bus interconnecting: a master sequencer, receiving 
-^i^nsfeructions from a main system computer; a plurality of controlled generators for 
providing gradient -field, RF modulation and other required signal waveforms for proper 
excitation of a sample; and circuitry for analyzing the magnetic resonance response 
signals from the sample, responsive to the excitation signals for providing image 
information. 
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A gradient field switch, for use in an improved nuclear magnetic resonance imaging and 
spectroscopy system, includes a control portion and a switching portion. The switching 
portion receives a plurality of magnetic field gradient signals and connects each 
signal to an associated one of at least the same plurality of outputs. The exact 
pattern of input-output interconnections is established by the control portion 
responsive to data received after the presence of a reset signal . By appropriate 
control data input, the gradient field signals can be routed to axes of a predetermined 
coordinate system, such that images of a sample can be obtained from several 
^'di'rectlons, responsive to command signals and without requiring physical movement of 
the sample being imaged. 
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ABSTRACT : 

A radio- frequency (RF) spectrometer subsystem, for a nuclear magnetic resonance 
spectroscopy and imaging system, provides high-power RF pulse signals each having an 
envelope of minimum distortion; a portion of the actual RF magnetic field, in the 
sample-examination volume, is returned to the spectrometer for subsequent correction of 
the RF signal characteristics responsive to a comparison of the RF magnetic field 
sample waveform to the requested pulse envelope waveform. 
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ABSTRACT : 



An apparatus and method for rapid real time imaging with wavef ield energy by inverse 
scattering using a C.P.U programmed to process data derived from wavef ield energy that 
has been transmitted and scattered by an object so as to reconstruct a wavef ield image 
of the object. Electronic signals are propagated and are transduced into wavef ield 
energy waves which in turn are propagated toward the object. Detector means detect the 
wavef ield energy waves scattered by the object. The detected wavef ield energy waves are 
then electronically processed and input into a high-speed digital computer which may 
comprise a C.P.U. and/or a C.P.U in combination with an array or parallel processor. 
Data is also prepared and input to the computer representing the incident field and the 
computer then reconstructs a high-quality image of the object having high spacial 
resolution and including actual internal viscous and elastic properties of the object 
through the use of new inverse scattering techniques used in the data processing steps. 
The media in which the object is embedded may be fluid or solid, homogeneous, or 
^..^-f^l^ayered (such as stratigraphic layering, or ocean velocity layers, or layering of 

composites in nondestructive imaging applications) , or may consist of porous material 
(either sedimentary deposits or composites in nondestructive testing) . 
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ART-UNIT: 286 

PRIMARY- EXAMINER: Bruce; David Vernon 
ABSTRACT : 

An apparatus and method for rapid real time imaging with wavefield energy using a 
C.P.U. programmed to process data derived from wavefield energy that has been 
transmitted and scattered by an object so as to reconstruct a wavefield image of the 
object. Electronic signals are propagated and are transduced into wavefield energy 
waves which in turn are propagated toward the object. Detectors detect the wavefield 
energy waves scattered by the object. The detected wavefield energy waves are then 
electronically processed and input into a high-speed digital computer which may 
comprise a C.P.U. and/or a C.P.U. in combination with an array or parallel processor. 
Data is also prepared and input to the computer representing the incident field and the 
computer then reconstructs a high-quality image of the object having high spacial 
resolution and including actual properties of the object. The media in which the object 
is embedded may be fluid or solid, homogeneous, or layered (such as stratigraphic 
layering, or ocean velocity layers, or layering of composites in nondestructive imaging 
applications) , or may consist of porous material (either sedimentary deposits or 
composites in nondestructive testing) . 
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The spin properties of paramagnetic materials are utilized to provide a correlator of 
radar signals. Paramagnetic materials having an in homogeneous resonance line and 
relatively long spin- spin and spin- lattice relaxation times such as phosphorous -doped 
silicon are placed into a coupling structure which couples RF energy to the magnetic 
spin system. Such a structure can be a simple tuned LC oscillator for low- frequency 
operation or a microwave cavity or slow wave structure for microwave operation. 
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ABSTRACT : 

An improved method for defect detectability for the inspection of liquid filled pipes 
using magnetostrictive sensors. The improved method comprises first recognizing the 
liquid-induced changes in the dispersion properties of the second longitudinal wave 
mode, L(0,2). These liquid- induced changes include a severe dispersion at periodic 
branching frequencies that result in a pulse- like characteristic in the extended 
received signal. A trailing portion of a received signal component associated with a 
geometric irregularity, is shown to comprise the branching frequency components. The 
trailing portion of the extended signal may therefore be removed in order to improve 
defect detection. The removal process comprises one of three alternative methods. A 
first method includes creating a short duration pulse free of the frequency components 
that comprise the trailing signals, and applying the pulse to a magnetostrictive 
transmitter, thereby generating a longitudinal wave signal in the pipe wall free of the 
trailing signal frequency components. A second method comprises transmitting a 
..^rs=^^9^4b.and signal and processing the detected signal through a digital filter that 

eliminates those frequency components known to comprise the trailing signals. A third 
method involves using a signal whose bandwidth lies in the region between two adjacent 
branching frequencies in the dispersion curve. The result is a detected signal within 
which components representative of irregularities are less extended and therefore less 
likely to override subsequent defect components in the detected signal. 
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